Abstract Anti-collision 
Introduction
The "Internet of Things" (IOT) is a network of billions or trillions of machines communicating with one another. The IOT is currently a very popular subject. It receives lots of attention from various regions of the world and from diverse research communities. RFID technology is a key enabler of the future IOT and it has a great economical potential [1] . Radio frequency identification (RFID) is the generic name for technologies that use radio waves to automatically identify individual items [2] . An increasing variety of companies, such as supply chains, supermarkets, transportations, logistics and so on, are employing RFID to strengthen their management ability in an increasingly competitive environment. The multi-agents-based supply chain model is a combination of different agents designed for the operational process and functional requirements of every tier. The model is composed of the management processes of source, make, deliver, and plan, which are defined on the supply chain operation reference model [3] .The RFID tags storing unique identification numbers, RFID readers and the data processing systems are made up of the RFID system, which can collect signals from multiple tags at high speeds, processing and storing the interesting data.
RFID greatly improved its processing speed of some applications such as location, tracking, management and so on, however,the collision problems,inevitablely clash caused by multi-data transmission in course of the multi-target recognition,seriously influence the performance of the system. Therefore, how to solve the RFID system's collision problems becomes one of the key technology [4] . In current, the Dynamic frame slotted Aloha algorithm (DFSA) because of its simple operation and good performance, it becomes one of the most commonly used algorithm.According to the cost requirements, the tag registers is limited to the eight bits, and the frames length should not bigger than 256, so it is so difficult to solve the collisions.
One big challenge is to describe the effectiveness of the RFID principle when doing a multi-access procedure in the presence of many transponders in the interrogator area. There are two kinds of methods which can be chosen. One is based on stochastic methods, the other on deterministic. Recently anti-collision problems because of RFID electronic tag are mainly based on two algorithms, which are based on time slot ALOHA and tree structure. The former, adopting the random way to send time, is easy to design and implement, though bad relatively for the system reliability. And the latter, using the binary-tree search algorithm, whose reliability of system identification is much higher, is comparatively complex for the hardware design. Furthermore, it needs to be linked with the ID information of RFID tag when the system requires to be fulfilled.
Anti-collision algorithms are generally classified into ALOHA based and binary-based methods. All these methods are based upon tags that are identified by a unique ID, important measures of performance include the time required to identify the tags, and the power consumed by the tags. Therefore, if the data from the tags are small, we can reduce the time to identify the tags and the power consumed by the tags. This paper mathematically compares the performance of the proposed algorithm with the conventional algorithm. Meanwhile, we validate analytical results using simulation. In view of the disadvantage and disunity of the adjustment method of frame length and group number in the present anti-collision algorithm of RFID tag, a simple method, which can dynamically adjust the frame length and group number, is put forward in this paper to determine the frame length. The simulation results show that this method not only simplify the algorithm, but also improve the throughput rate and stability of the system.
The remainder of this paper is structured as follows. Section 2 describes related work, mainly including the Dynamic frame slotted Aloha algorithm (DFSA) and its simulation, In Section 3, based on the current DFSA algorithm, we presents the improved anti-collision algorithm, meanwhile, according to the simulation results we analysis the advantages of the proposed algorithm. Finally, concluding remarks and ideas for future work end this paper in Section 4.
Related work
There have been a lot of research efforts on the tag identification issue in RFID systems. Klair et al. provide an excellent survey and tutorial on RFID anti-collision methods [5] . We only reported the most relevant work of this topic in order to shorten the length of this paper,. The related work is reported in the following two subsections. In the first subsection, we introduced the Dynamic Framed Slotted ALOHA(DFSA), and in the second subsection, according to the simulation results we analysis the performance of the existing algorithm, and then the novelty anti-collision algorithm we suggest of the RFID system was presented.
DFSA (Dynamic frame slotted Aloha algorithm)
This is an improved Frame Slotted Aloha algorithm. The basic principle of the algorithm is that using the request command to transmit the slotted numbers of available electronic tags, the reader sends the requests in waiting state of cyclic time slots ,in which one or two will be used in possibly existent electronic tags. If there are more electronic tags occurred in the collision within two time slots, and with the next request command it can increase the number of available time slots (for instance 1,2,4,8, ...), until it can find a unique electronic tags [6] . In the algorithm the reader can dynamically change (increase or decrease) the slot numbers N of each frame in the next cycle, this algorithm is called dynamic FSA algorithm, DFSA for short. The number of time slots N in a frame can dynamically change as the tag numbers in the reading areal, or by increasing the number of slots to reduce the number of conflicts in a frame, or if there is a lot of empty slots will reduce N to save time. Figure 1 is a schematic DFSA algorithm.
Figure 1. DFSA schematic diagram
Research of frame size and group division in anti-collision algorithms of RFID Zhang Qing-hui, Cheng Heng-feng, Xu Hong Dynamic frame slotted ALOHA algorithm can dynamic adjust the frame length according to the free and collide situation of each frame to improve the recognition efficiency. It has many forms, at first, the reader provides a smaller frame size to the tags, if there are too many collisions, it will increase the frame length in the next recognition cycle, until at lease one tag could be recognized. Since there will have the best performance when the slotted numbers equals the tag numbers, so we can estimate the tag numbers at the beginning of each recognition period, and adjust the frame length of the cycle .
Reference [7, 8] proposed two functions to identify the tag numbers. The first function is determined by the slotted state, 
11
If the actual collision slot equals the expectation value in each recognition cycle, the estimate value of the needs to be identified tags can be obtained. Meanwhile, in a slot when a collision occurs, the expectation value of tag is 2.3922, so according the collision times . The DFSA algorithm can keep the system's throughput rate at o. 37 or so, good recognition efficiency and stability make it to become one of the most widely used algorithm.
DFSA algorithm simulation
The frame length generally cannot be arbitrary setted, taking {4,8,16,32,128,256).Theoretically, the efficiency of the system simulation diagram shown as below(taking frame length 256 for example):
Figure 2. System efficiency
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The size of frame length selection table is as following: 
Adaptive algorithm (Enhanced Dynamic frame slotted Aloha algorithm)
In RFID systems, one of the most widely used anti-collision algorithms is the dynamic framed slotted ALOHA(DFSA)algorithm [9] .At present, the DFSA algorithm because of its simple operation and good performance, it becomes one of the most commonly used algorithm. According to the cost requirements, the tag registers is limited to the eight bits, and the frames length should not bigger than 256, so it is so difficult to solve the collisions. Now in this paper we put forward a simple method to determine the frames length which can dynamically adjustment frame number of clusters and length.
In the ALOHA-based algorithms, the most important parameter which impacts the performance of the system are the frame length and response tag numbers in each cycle. Especially in the DFSA algorithm, it will greatly improve the performance of the algorithm when a appropriate frame size or grouping is selected.
Through the analysis, in order to obtain the best performance, it's the right way to choose the tag number which is mostly close to the frame length in each recognition cycle .So we can get a kind of improved frame length adjustment scheme. The Pic.2 shows the change of the performance of the system, from it we know that the tag numbers which are at the adjacent frame length performance curve, and those tags are called the critical point, we can adjust numbers of the frame length or the clusters once the identification numbers reached the critical point. The program allows the system to achieve the theoretical optimal performance.
When the frame length is N, the recognition efficiency is:
The tag numbers at the critical point , the frame length will be cut in half.
Similarly, in DFSA algorithms, we put the tags into m groups and m + 1 groups, and the critical point of the system performance curve is: According to the simulation results, it takes less number of slots to identify all tags when the number of tags in each group is between 20 and 50. But if the number of tags in each group is too small, it will waste some of the slots and drop the efficiency of the algorithm. So it is important to choose a right grouping number. The simulation results of the advanced algorithm using the right grouping number are illustrated in Table2 (That is, we have to re-adjust the number of groups when the tag numbers equal n, as shown in Table 2 ). 
3.1Analysis of the improved algorithm
Below is the performance simulation diagram (Pic.3) of the DFSA ALOHA algorithm and the proposed ALOHA algorithm. The horizontal axis represents tag numbers, the vertical axis represents the number of time slots : It can be seen from the graph, with the number of tags increasing, it will consume more time to read all tags correctly .However, comparing with the DFSA algorithm, the improved algorithm will have less time in identifying the same number of tags. With the increasing number of the tags, the reducing tendency is more obvious.
Below is the throughput rate comparison simulation diagram (Pic.4) of the DFSA ALOHA algorithm and the proposed ALOHA algorithm. The horizontal axis represents tag numbers, the vertical axis represents the throughput rate (taking frame length 256 for example): It can be seen from the graph, when the tag number is about 250, the throughput rate of the DFSA ALOHA algorithm reaches the maximum, and then the system's throughput rate will be significantly reduced; the DFSA ALOHA algorithm's throughput rate will slowly grow when the number is less than 300, after that it will tend to be stable. While the improved algorithm's throughput rate will have a significant increase when the tag number is less than 100, and then the system's throughput rate will steady keep around 0.35.
.Conclusions and future work
This paper has just discussed the random ALOHA anti-collision algorithm of multi-tag identification in the conflict, and an improved anti-collision methods for RFID is presented. It can be used as teaching tool for RFID lectures and gives the opportunity to extend the implemented functions with own written anti-collision algorithms. One focus of this paper is to recognize the relation between slot number effectiveness and operation complexity. Meanwhile, the DFSA algorithm can easily be compared. Tag estimation methods lead to better performance than keeping constant slot numbers during each frame. We compared the performance of the proposed algorithms with that of the conventional DFSA anti-collision algorithm for the random tags, respectively. We also validated analytic results using simulation. Simulation results show that, with the improved frame lengths and group division methods , the system can achieve the best performance. In conclusion, the proposed algorithms will contribute to improve the performance of the RFID system because the reader can identify more tags with shorter time.
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